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ABSTRACT 

Gastrocojita rogcrscnsis. a new species ol recent gastropod 
mollusk Pupillidae, Gastrocoptinae) is descrihed from thexi- 
cinity of the ( >zark Uplift and Paleo/oic Plateau (" Drift less 
Area") in the midwestern USA The structure ol the angulo- 
parietal “tooth" in G macrscnsis consists ol two discrete suh- 
parallel lamellar Borne on a rectangular callus, distinguishing 
it from all Gastmcopta proccra t Gould. JS49 subspecies and 
xariants, including Gastrocopta proccra nicclmigi t llanna and 
Johnston. 19133 Gastnn'opta ))mrcra riparid f Pilsbrv, 1912 , 
and Gastrocopta proccra s tcrkinna (Pilsbrv 1912). Morpho- 
metric analyses demonstrate that even at sites ol co-occur- 
rence. G roccrscnsis shells are significantly > P<0.0005) smaller 
than G pnnvra Additionally, while C rogcrse/;s/x exhibits no 
variation in shell si/e xxith latitude < P = O.STfik a highlx sig- 
nificant P<t). 0995 clinal variation exists in G proccra G ro- 
grrsr/mv populations appear restricted to undisturbed calcar- 
eous bedrock outcrops in areas that escaped Wisconsiuan gla- 
ciation. The limited range, habitat specificitx, and potential fire 
sensitixitv ol this species suggests that it should he gixen a high 
priority for conserx ation. 

Additional kaj nurds: Gastmcopta pnnvra. morphometries, 
biogeographx. ecology, midxxestem USA. 


INTRODUCTION 

The genus Gastmcopta i Wollaston, 1S7S comprises a 
group oi pupillid mollusks ol nearly global distribution 
Pilsbrv, 194S). In the 1 Americas, this genus extends into 
the ncarctic xvhere at least IS recent species occur cast 

ol the continental dixide (Hubriclit, 1935). Because ol 
variability in apertural dentition and shell si/e, Gastm- 
copta [Gastrocopta > pnnvra is one of the most taxonom- 
icallx challenging members of this group. Pilsbrv ( 1912, 
194S) regarded C. proccra to consist ol lour weakly cli I - 
lerentiated taxa: G. proccra , Gastrocopta proccra 
mcchtngL Gastrocopta pnnvra slcrkiana , and Gastm- 
copta proccra form ripaha lluwexer, Hubriclit (1977 
considered G p. mcchtw*i svnonx mous wit 1 i C proccra 


and elevated the remaining two lorms to specific rank 
Unlortiinatelv no data was presented to support these 
conclusions. 

During stuclit *s on lln* recent land mollusks ol the 
inidxvestern l SA, xxe located 19 Gastrocopta popula- 
tions Irom Arkansas, Illinois, Iowa, and Missouri that 
could be readilx distinguished Irom Gastrocopta proen'a 
and its subspecies x ia a consistent suite ol characteristics, 
even at sites ol co-occurrence. An additional R) popu- 
lations ol this lorni xxerc documented Irom northwestern 
Illinois and southxxcsleni Wisconsin through examina- 
tion ol G proccra material at the Field Museum ol Nat- 
ural History I MN11 Inspec tion ol G’ p rotr >ru material 
from the Academx ol Natural Sciences ol Philadelphia 
iANSP) revealed that a specimen Irom Rogers. Arkansas 
also represented this lonn. This specimen had previously 
been identified and illustrated as Gastrocopla proccra 
mcchtniii ( Pilsbrv, 1 943. figs 493: 1 5'. Pilsbrv 194S did 
not specifically discuss this specimen. e\en though con- 
spicuous dillcrences can be seen between it and tlu * 1 oth- 
er illustrated G p. mcclungi specimen mp. cit.. ligs 195: 
1-3). which xxas stated In him to be “identical to the 
txpe. 

In this paper xxc describe these distinc t populations 
as Castnn:opta rogcrsaisis new species and comment on 
its relationship to tin* Gastmcopta proccra complex 
morphometrieallx compare it to G proccra. and consid- 
er its biogeographx and ecology 

MATERIALS AND METHODS 

Study Populations: All populations ol Gastmcopta 

collected b\ the authors from tin* central l S A xvere ex- 
amined. Specimens ol Gastrocopta pnnvra sensu lato at 
EMNI1 and A N S P xxrre also examined. Included in 
these xvere the Pilsbrx 19 IS figured specimens u! Gas- 
trocopta proccra ntcclnn^i Irom Rogers. Arkansas and 
South Dakota. Additionally the bolotxpe ol G / 
incctnwzi l SNM 22(4595 was examined 
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Figures I — S. Scanning electron micrographs ni (xi.stroropta mgvrsensis ,md Gastracoptti prixura 1, 3. Gnstroropta m<zer\msis. 
{ WCB AO] I Knits llill Prairie Nature Preserve, Monroe Conntv. Illinois, I SA 3)0 11 15" \\. ASO'19" \ 2. Ctistrtu'opta rogvr- 

sens/s. t WCB 1001 Maipioketa .South (Tide, Clinton Conntv. Iowa, MSA (90 30 5" \\, 12 1 12" N 4. Cnstroeoptu pron'm. 
{ \\ MB 3910 1 nits llill Prairie Nature Preserve. Monroe Countv. Illinois, l S\ 00 I M 15" W, AS 9' 1 9" N 5. CV/.s irocoptd proceed , 
{ WCB 575 |uni])er Mill Shalt* elude. Flovd County Iowa. I S\ 02 50 '2" \\ 45 V10" \ 0. (,V/.s troeoptti proven! meriting}. 

holotvpt t S\\l 220305. Kong Island, Phel]>s Conntv. Kansas. 7. ('.dstrorojita mgersrm/v, angulo-parietal lamella MWCB 501-1 
1 ul(s Mil) Pr.nrie Natun Preserve, Monroe Conntv Illinois. MSA >90 I M 15" \\ . AS 0' 1 0" \ «S. Cast roropta prorvrti, angulo-parietal 

lanu‘lla l WCBAOIO, hulls Mil! Prairie Nature Preserve. Monroe Conntv. Illinois, MS\ 3)0 1M15"\\. AS 9' 19" \ 


Morphometric analv ses: Individuals wore assigned 

lo either Cast roropfa new species or Gastrocoptd pt\>- 
erra based on aperlural lamella configuration. Ivvenlv- 
five Gnstroropta new species and 21 G pronra popu- 
lations from llie states n| \rkansas. Illinois. Iowa, and 
Wisconsin wore list'd lor shell morphouielrie analv sis 


Table 1) lueluded were all 0 known stations at which 
these la\a co-occurred. Phe geographic coordinates lor 
each population was determined using a Trimble hand- 
held CPS. appropriate MACS 7.5 iniiiule topographic 
maps or DeMorme Cu/ettoor, and converted to 1 INI 
Zone* 10 coordinates using \KCI\K() 
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Table l. Location and collection inlonnatioii lor known ( *astroeoj)ta re<vr\cus/s sites and measured (a/s triieojita prtH'crti sites, 
wit 1 1 numbers of shells used in morphometric analwes \n Y represents known (,’ moersensts sites Irom where no specimens were 
measured. 


# Measured 

c 

roiin- (l 

Site Location ( Mllector ( oilection number s< •// s/s jimccra 

Arkansas 

Baxter Count ij 


Norfolk 

92° Hi’ 4 1" 

W. 

36 13'22" 

\ 

Brian ( ’oles 

1990. 0/2 3 


10 


Salesville 

92 10' 52" 

w. 

Mr 13' 02" 

\ 

Brian ( Mies 

1990/5 11) 1 


75 


Bruton Countij 










Holers 





PilsbiA J94S 

Figure 193 1 5 


\ 


Boone Countij 

93 C 0(V(M )" 

W 

30 29 '00" 

\ 

Ceorge W alsh 



\ 


Carroll Countij 










Bea\er Dam 

94*01' 30" 

W 

>0 19 '59" 

\ 

Bnan ('oles 

1995 10, 12 2 


32 


Table Hock Lake 

93 Hi' 1 S" 

W. 

3B'2S'22" 

\ 

Brian ('oles 

I99S. (S/0. 1 



4 

Independence Countij 










Cushman \ 

91 47'27" 

W 35 53'5S" 

N 

Brian Coles 

199S/4 19 2 



13 

Izard Countij 










('alien Bock Last 

92 :, OS'14" 

W 

36°( >6'4S" 

N 

Brian ('oles 



\ 


('alien Bock West 

92 0S'55" 

W. 

36 OT'Ol" 

X 

Brian ( 'oles 

1 995 'S/5. 3 


24 

33 

Madison Countij 










Withrow Springs Park 

93°43'55" 

w 

3(44)9 '07" 

N 

Brian ( 4>les 

1995- 4 0/13 2 


4 

0 

Seareij Countij 










Harriet L 

92°29'42" 

w 

35 59 'OS" 

X 

Brian ( 'oles 

1999 10 21 2 



1 

Leslie S 

92°33' 19" 

w 

35 19' 15" 

X 

Brian ('oles 

1 993 5 13.1 



■> 

Marshall MV 

92 : 4 1 '39" 

w. 

35 57 '51" 

N 

Brian (’oles 

I99S 5 1 0.2 



•A 

O 

Marshall S 

92°35'4 1" 

w. 

35 51 '21" 

\ 

Brian ( 'oles 

I99S 5/31 2 



12 

Stone Countij 










Allison 

92 c (>7'23" 

w. 

35 oB 35 

\ 

Bnan ( 'oles 



\ 


Barloot Becreation Area 

92' 15' I S" 

w. 

30 0 1 ' 1 6" 

N 

Brian ( ’oles 

1997,7 12 2 


0 


('alien Bock South 

92 OS '30" 

w 

36 c 06'22" 

N 

Brian ( oles 

1997/7/ 17 2 


I 

0 

South Side S 

91°30'40" 

w; 

35 r 1( )'()()" 

\ 

Brian ( oles 

1999/1 1 1 



0 

Illinois 










Calhoun Countij 










Franklin Hill 

90°30'3S" 

w , 

39 <>3'57" 

\ 

Jeff Xekola 

FWCB 3S0S 



42 

Jackson Countij 










Kings Fern Bluff 

S9°20'15" 

w; ; 

37 J 36'02" 

X 

|eff Xekola 

FW4;B 3S40 



37 

JoDaricss Countij 










Lli/al >eth 

90°09'1S" 

w; 

42 19'. 59" 

X 

|olm Slapeiuskv 

FMX1I 2S0S35 


1 


Madison Countij 










\lton 

90°13'3fi" 

w. 

3S 54 '51" 

X 

JelT Xekola 

FWCB 1311 



31 

Monroe C'ounttj 










Fonntam ( kip 

90° 15' 33" 

w. 

3S 22 '30" 

X 

Jeff Xekola 

FWCB 3939 


25 


Fults Reserve 

90° in 5* 

w 

3 S’ 09' 19" 

X 

[eil Xekola 

FWCB 3914 FWCB 

>916 

45 

42 

Randolph Countij 










Chester 

S9 C 53'()6" 

w. 

3S 50' 4 2" 

X 

|eff Xekola 

IAVCH 1267 IWCIi 4269 

9 

1 

Prairie du Boeher 

90 11 '56" 

w. 

3S"00'2S" 

X 

|efl Xekola 

l WCIl 3S94: l WCIl 

3S96 

13 

24 

Iowa 










Allamakee Countij 










Fish Farm Mounds 

9 T 1 7' 1 1 " 

w. 

43°27' 12" 

X 

Jell Xekola 

l \\ ( .11 7169 736S 


5 



I’iiSIi* 1 OS 
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Table 1 . Continued. 




# Mcasurctl 

Site 

Location 

( Mllector 

a 

m<zrr- (» 

( Collection number scn.sis prtH'vm 


('laifton Conntif 




Turkey Hiu*r Mounds 

9 1°02' 1 1" NY. 42 42' 45" X 

|cll Xckola 

l W Cb 64 6 S 47 

Clinton ('onnttf 




Matjunketa Soutli 

»()°3U'()5" \V. 42°01'12" X 

Jell Xckola 

IWCb 6142 31 

Duhtuftic ('onnttf 




Ruoseyelt Load 

90°44'30" \V, 43°32'55" X 

Jell Xckola 

l NYCb 3 7 S3 IS 

Flotfd Count tf 




Juniper 1 lill Shalt* Clade 

92°59'02" W. 43°03'K>" X 

|ell Xckola 

KNYCb 575 11 

Jackson ('ot/ntt/ 




1 hunilton ( dado 

9( )®34'()S" \V. 42 c '04'23" X 

|e!f Xckola 

V WCb 3732 16 

\\ innrsltick Conntif 




Decorah (dado 

01 Mb' 10" NY, 43° 1 S' 55" N 

|cff Xckola 

UNYCb 6315 17 

Missouri 




Tan (if C on ut if 




1 lollister 

93° 13' 41" W. 3fi°37 '()()" X 

brian (Jules 

X 

Wisconsin 




Buffalo Conntif 




Landfill Load 

0L°52'45" NY, 44° 15 '56" X 

James Thcler 

KMX 1 1 2S57I7 1 

Cran ford ('onnttf 




Lcitner 1 lollow 

91°05'05" NY, 43° 13 '03" X 

(allies Tlicler 

FMX11 2 S 6076 S 3 

Hush Creek 

91°07'5 J" NY, 43°2 1 '56" X 

Janies Tli(*lt*r 

KMX 1 1 2S5S24 6 

Crant C omit if 




Dr\\e\ Heights 

OI OI'l 1" \Y. 42 44 '03" X 

James Thcler 

KM XII 2S6131 S 

Zimmer 

Of 02 '50" NY, 42 50'30" N 

|ames Thcler 

KM XI 1 2S56SO 1 1 

LaC ’rossc ('onnttf 




Kxpcmnrntal Karin 

0100'47" NY, 43°50' 12" X 

Janies llieler 

KMX II 255670 S 

1 1 i\on 

01 1 2' 00" \\; 43° 19' 14" X 

Janies llieler 

KMX 11 255761 S 

VU ri'c ('on nt if 




1 lat*cr ( .‘it\ 

92°3 1 36" NY. 44 36 '20" X 

|ames Thcler 

1 MX II 2S5020 3 

Tn injiralcan ( 'onnttf 




Hradv's bluff 

9 1 "2 S' 50" \Y, 14 OL 12" X 

|ames llieler 

KMX II 255730 13 

\ rrnon ( 'onnttf 




battle bluff 

01 1 2'3S" \Y. 13°27'36" X 

|amt‘s 4 lieler 

1X1 X 1 1 2S6OI0 S 

\ ICtoiA 

01 12' 15" \Y. I3°20'26" X 

|ames llieler 

KMX II 2555 13 1 1 

l r m small populations 

40 indi\ idnals ) all mature. 

the base ol die 

lij>, whilt* sIk'II width was measured from 

undamaged shells were measured. For larger popula- 

tin* ri^ht-inost 

margin of lln* ap(*rtun* fo flu* left-most 

lions, a random sample 1 of ; 

approximately 15 undamaged. 

margin of lbe 

body yvhorl. 

adult shells was selected. 

Shell height and widlli was 

1 )i llerences 

in slit'll hei^hl and yyidtli for both CY/.v- 

measured in increments ol 0.01 mm usine a disseclino 

irocopia U(*w species and Cast wrapt a proccra yvere an- 

microscope with a calibrated ocular micrometer. Maxi- 

alv/ed via lull 

2-yvay WON \s in yy hied i taxon and ^co- 

mum dimensions were recorded for each shell. Shell 

graphic location s(*m*d as independent variables, be- 

height was measured from 

the lip ol the proloconch to 

cause of natural ^roupin^s in occurrence, populations 
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were assigned to one oi three 1 geographic regions Pa- 
leozoic Plateau, southern Illinois, or O/arks. Differences 
in shell height and width within the 0 sites o! co-oeem- 
venc*e were also documented using lull 2-wav .\N()Y\s 
in which taxon and site served as the independent vari- 
ables. 

The central tendencies in these relationships were 
graphically represented via box plots. In box plots, the 
central line represents the median of the sample, the 
margins oi the box represent the interquartile distances, 
and the fences represent 1.5 times the interquartile dis- 
tances. For data hav ing a Gaussian distribution, approx- 
imately 00. 3^ of the data will (all inside 1 oi tlu 1 fences 
(Yelleman and lloaglin, 1031). Outliers lulling outside of 
the fences are shown with asterisks. 

The strength of cl i mil variation in shell height vs. lat- 
itude as expressed in UTM Zone lb coordinates) was 
estimated for both specie^ using least-squares linear re- 
gression. I TM coordinates were used to preclude po- 
tential bias originating Irom use oi polar-coordinate lat- 
itude coordinates. 

Scanning electron microscopy: Scanning electron 

micrographs of Gastmcopta rngrr.sru.s7v and Gastmcopta 
proccra, taken with a Hitachi S-2400X Scanning Elec- 
tron Microscope in X-SEM Mode (10 Pa; 22 kY) with 
a backseatter detector and no. 2 gamma correction. 

Habitat associations: The physical habitat and asso- 

ciated plant communities were noted during field col- 
lection ol sites documented bv the authors. This infor- 
mation was determined lor other sites through museum 
records and/or the published literature u\g., Theler, 
1097). 

SYSTEMATIC ]S AND DISCUSSION 

Family Pupillidae Turton, 1 S3 1 
Subfamily Gastrocoptinae Pilsbrv. 1013 
Genus Cast rocopta Wollaston, 1S7S 
Subgenus Gast rot'opfa Wollaston, 1373 

Gast rot 'opt a mgersensis new speci(*s 
(Figures 1-3) 

Gastmcopta proccra mcclttngi Pilshrv, 1943. figure [plate] t93: 
in part, only specimen in figures 4-5. 

Diagnosis: Gast rocopta reger.sr/i.s/.s is similar in form 

to Gast rocopta proccra but is distinguished b\ tin* shape 
ol the angulo-parietal lamella. In G rngrrsrns/v the an- 
gular and parietal lobes form two discrete, ollset. sub- 
parallel ridges borne on a rectangular callus figures 1, 
2, 7). In G jmxrra these two lobes comerge, creating 
a triangular structure (figures 4, 5, 3). 

Description: Shell elongate-ovoid with a weakly 

conical spire, brown, yveaklv striate, 1.77-2.53 mm tall 
(mean - 2.11 mm) X 0.31 — 1.05 mm wide (mean = 
0.02 mm); b whorls, the last 2 ol approximately equal 
width; suture pronounced. The aperture is elongate 
and rounded with a non-eontinnous peristome. The 


weakly rclleeted hp is oi lighter color ihan the rest of 
the s hell, and is strongly reinforced with a shallow sul- 
cus immediately behind, flic aperture has 5 lamellae. 

I he angulo-parietal consists ol two discrete, approxi- 
mately straight, sub-parallel lamellae borne on a rect- 
angular callus with (he angular portion originating 
near the junction ol lip and body whorl. The colu- 
niellar lamella is bilohed. the upper prominent and 
the lower nodular, flir upper palatal lamella is short 
and placed in Iron! ol tin* angulo-parietal. Hie lower 
palatal is long and deeply inserted behind tin* angulo- 
parietal. The basal lamella is short, columnar, and in- 
serted in front ol the angulo-parietal. 

Type material: llolntvpe i figures 1. 3 I'M N II 

290051. 2.1b min length x 0 9b mm width. |eff Xckola 
leg. 11 | nl. 1903; Farat ypes: 1 MM I 29bb57. 20 speci- 
mens collected with the holotvpe at Fulls Hill Prairie 
Nature Preserve, Jell Nekola leg.; Florida Museum of 
N at in ccl History 235352. 5 specimens collected with the 
holotvpe at Fults Hill Prairie Nature* Preserve. |olm 
Slapcinskx leg.; I'MNIl 290553. 10 specimens. Calico 
Hock West l/.ard (anility, Arkansas <92 -3 '55" W 3b 7’ I" 
N ), Brian Coles 1< *g; FMX1I 290559, 10 specimens. 
Salesville. Baxter ( oniitv. \rkansas 92 10352" W 
30° 13 '2" N Brian Coles leg.; FM Nil 290000. 10 spec- 
imens, Prairie du H ocher, Randolph GoJiuty. Illinois 
(90 1 '50" W, 33 0'23" N , Jeff Nekola leg.; FMN1I 
290001 10 specimens Maquokrta 3onth Glade. ( 'liiiton 
County lovva 90 39 '5" W 12 F12 N |< 11 Nekola leg. 
FMNH 235730. 13 specimens. Bradv's Bluff, I’rempe- 
alean County, Wisconsin (91 23 '.59" W 41 1 12" N 
|ain**s Theler leg. 

Type locality: Fults Hill Prairie Nature Presene 

90 IF 15" W, 33 9' 19" N Monroe County. Illinois. 
USA, approximately 3 km 3F ol Fulls along Blull Hoad; 
on dr\ limestone outc rops, under Bed Cedar Jitnipcnt s 
virgin tana E.) at the crest of a blull W’e selected this 
locality as it is centrally located within the known range 
ol Gastmcopta rogrr.sruv/v, and exists within a protected 
natural area. Additionally, the locality is included in part 
of the range* ol G mgrrsrusi.s where the new species 
occurs svmpatricallv with Gastmcopta proccra. 

Etymology; The specific name honors the town oi 
Rogers. Arkansas. Phis is the collection location lor the 
specimen upon which tin 1 first published illustration was 
based. Even though we have been unable to relocate 
them in Rogers, extant populations an* known within 49 
km at Withrow 3prings State Park and Beaver Dam. 

Subgeneric allocation: I he approximately straight 

angulo-parietal lobes as seen in basal view, columnar 
basal lamella, and brown shell color indicate* that Gr/.s- 
trin'opta rogrrsrus/s belongs in the snbgenns Gas frocop 
ta. Superficially, its angulo-parietal lamella resembles 
that of several species in Gas tmeopta subgenus hnnn r 
sidens . notably Gastmcopta hilamcllata Slerki t 
Clapp. 1 909 1 and Gastrocopta daUiana Ster i 
Pilsbrv. 1943; figure 190. II 11 ovv ever n i 1 
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Figure 9. Box-plot diagram oi variation in (lastrocopta regrr.sr//v/.s and Clfistroniptn prorrra shell Ik iglit and width within the 
O/arks, southern Illinois, and Paleozoic Plateau Statistical results are based on a 2-\va\ ANON \ with interaction 


this subgemis are characterized i>v having angular and 
parietal lobes that are curved or bent at their distal ends, 
an elongate basal lamella whose long axis is parallel to 
the lip, and a clear to white shell color. 

Morphometries: Shells from 413 Clast wraj)ta rogcr- 

sensis ( 1 lb from Paleozoic Plateau populations, 121 from 
southern Illinois. ) IT Iroin the O/arks), and 343 Gas- 
t wrapt a pwrera ( SS lrum Paleozoic Plateau populations, 
ITT from southern Illinois. TS lrom the* O/arks) were 
measured. (Comparison ol these demonstrated that (». 
rogcrsc/js/.s averaged 2.1 1 nun in height whereas G pra- 
rrra averaged 2.10 mm (figure 9k This difference was 
highly significant P- 0,0005k Ndditionallv. the differ- 
ence in height between O/.ark and southern Illinois pop- 
ulations was greater than lor Paleozoic Plateau popula- 
tions P* 0.0005 . Similar trends were noted in shell 
width figure 3 with G n/g<T,vr//wv averaging 0.02 mm 
and (T pmccra averaging 1 02 nun. This difference was 
highly significant P- 0.0005) and also varied between 
population centers \ K 0 0005). with maximum diver- 
gence occurring in the O/arks. 

One-hundred and lorlv three of the measured Gas- 
trorapta rngerve/n/.s and 113 ol the measured Clast w- 
capta pwerra shells originated lrom sites ol co-occur- 
rence. When analyses were limited to these stations. 


highly significant differences 1 P<0.0005) were still noted 
in both shell height and width figure 10). Additionally, 
a higlih significant interaction between site 1 and shell 
height (P<0.0005) and width P = 0,002 1 was noted, 
with maximum divergence* occurring between the two 
species in tin* O/arks . 

Linear regression ol shell height vs. LTM \ S coor- 
dinates (table 2) demonstrated that while Clast wrapt a 
jiwrrra shell height st rough = 0.3T5) and signifi- 
canth i P<0.0005) increased towards the south, no clinal 
variation occurred in Gastroropta rogrrsctisis P = 
0.ST6: r 0.000 . Because of this, differences in shell 
size are less marked between Cl. ro^rrsensis and Gas- 
trocopta pwrrra in the north. It is not clear vvhv these 
taxa respond diflcrcnth to identical environmental gra- 
dients. 

Geographic distribution: The 30 known stations lor 

Gastroroj)fa rogcr.sc // sis appear restricted to three dis- 
tribution centers: the Ozark uplift of northern Arkansas 
and southern Missouri, southwestern Illinois, and the 
Paleozoit Plateau (or Driftless Area*’: see Prior, 1001 
ol northeastern Iowa, northwestern Illinois, and south- 
western Wisconsin (figure Ilk I he majority ol known 
sites in the 1 O/arks are restricted to limestone Nulls near 
tlu* upper western (Benton ( arroll and Madison conn* 
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ties) and eastern Baxter, Izard and Stone enmities) 
White River and its tributaries. In southwestern Illinois, 
G rogersensis is limited to a 60 kin extent of limestone 
bluffs along the Mississippi River in Randolph and Mon- 
roe counties. The Paleozoic Plateau populations lie w ith- 
in 50 km of the Mississippi River in Jo Daviess Count} 
(Illinois), Allamakee, Clinton, Dubuque, and Jackson 
counties (low ah and Crawford, Grand LaCrosse, Trem- 
pealeau, and Vernon counties (Wisconsin). The localized 
distribution of G. rogersensis contrasts markedlv with 
Gast rocopta proccra proccra , which is widespread 
throughout much ol the eastern and midwestern l S A 
(Hubricht. 19S5). 

Even though we have documented land snails at over 
700 sites in the region, as neither our own collections 
(nor those museum collections that wc have examined) 
hilly cover this landscape, w e cannot unequivocally state 
that G. rogersrn.sis is limited to only these three distri- 
butional centers. This is particularly true in the south, 
where midereolleetion in southern Missouri may well ac- 
count for the apparent disjunction between Ozark and 
southern Illinois populations. 

The dominant distribution for localized midwestern 

Table 2. Summary statistics lor regression ol shell height vs. 
UTM N-S location for Gastntcopta ro^ersensis vs. Gastmcopta 
proccra. Tin* best-fit slope is calculated as the inm change m 
shell height per K) 1 ' meters. 


Species 

Cm rotters ci is is 

G Proccra 

n 

415 

343 

slope 

-().()( )3 

-0.367 

standard error 

0.021 

0.026 

t 

-0.156 

— 14. 2 SO 

p (2-tailed 

0.S76 

<().()()( 15 

r : 

0.000 

0.375 


I SA Polygwidae and Zonitidae species Hubricht. 19S5 
Emberton. 1 995 1 is typically centered on the north 
western Arkansas Ozarks [e.g., Inficctarins edentatu s 
(Sampson. 1 SS9 , Paralitica shnpsoni (Pilsbrv. 1SS9>. 
Stcnotrcnw lahmsum Bland, 1562'. and Ycatridcns 
hrittsi (Pilshrv, 1 S02 ) ] However, other localized mid- 
western distributions also exist [e.g. Discus inact'lintocki 
(E.G Baker, 192S), Enchcniatrcma huhrirliti iPilsbry 
1940). and Triodopsis discoiih'a 'Pilsbn. 1901 Clast ro- 
copta rogersensis possesses one oJ these latter patterns, 
being limited to the Ozarks and the Paleozoic Plateau 
Its range is most closely matched In that ol Vertigo nicr- 
amcct'nsi s VanDeveiuler. 1979 which exhibits an almost 
identical distribution (Frest and 1 iv. 19S1; Hubricht. 
19S5: Frest. 1991; author's lmpnblished data Both ol 
these regions are underlain In carbonate bedrock. have 
a rugged terrain, and escaped glaciation during tin* W is- 
consinan l alike G. rogrrsru.siv, however, V mcrantc- 
ccnsis is restricted to cool, incsic carbonate eliils i frest. 
1991 ). 

Taxonomic remarks: Pilsbn 194S dillerentiated 

lorn is and subspecies in the Gast rocapta proccra group 
based primarily on the degree ol separation ol the an- 
gular and parietal portions ol the angnln-parietal lamella, 
grading from Cast rocopta proccra form rlparia least 
separated* through Gast rocopta proccra proccra and 
Gast rocopta proccra st< rkiana to Cast rocopta proccra 
mcclitngi (most separated). Gast rocopta p. inccluiiizi was 
also thought to differ from the nominate species by be- 
ing shorter and hav ing a thic ker and more com ex lip 
(Baker, 1939, Eranzeu and Leonard, 1915; Pilsbn 
194S). Subsequent workers have considered G p 
mcclunni as simplv a variant ol G proccra Leonard 
1959: Hubricht. 19S5 Hubricht 1977 19S5 difleren 
tiated the remaining taxa as distinct species IummI » 
marilv on the position and slope ol the low* i 
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tooth, ranging Irom G procera (most dee*plv inserted) 
through G slcrkiana to C riparin (least deeply inserted) 
hot lailed to gixr adequate 1 reasoning lor these conclu- 
sions. We lia\e lomid these 1 leuturcs to be 1 higlilx xari- 
able. with continuous \ariation apparemllx existing both 
witliin and between populations. Further morphometric 
and taxonomic in\ estimations will lx* necessary to help 
determine the 1 appropriate taxonomic categories within 
this group. 

Despite continued ambigmtx oxer the status of (onus 
within the (laslrontpla procera complex, Gastrocopta 
rogcr.sru.s/s nexx species is distinct in all aspects. It differs 
most conspicuousk l>\ liaxing the angular portion of the 
angulo-parielal lamella arising near the lip and running 


paraded <u u I separate* Irom the 1 more* deeply set parietal 
portion. While the angular and parietal portions show a 
variable degree ol distal separation in C. procera , in all 
eases they fuse at approximately mid-length. Svmpatrie 
populations of G rogersensis and C procera do not in- 
tergrade in this feature. Additionally. C ro^ersensis in- 
dividuals appear consistently smaller ica. 0.25 mm) than 
G. procera Less striking differences include the distinet- 
Iv rellexed lip o( G ro^ersensis as seem in profile 1 (figure 1 
3), and its somewhat longer and more* deeply inserted 
le>wer palatal lamella. 

based on these criteria, examination ol the 1 holotxpe 
ol Gastrocopta procera nicchingi (LSXM 220395, figure 1 
0), and the 1 \XSP figmvd specimen ol ('. p. nicchuigi 
Irom South Dakota (Pilsbrx. 1 9 4 S, fig. 493: 1-3) rex tmled 
that both It’ll wedl within the normal range 1 ol variation 
lor the Gfistrocapta procera complex. Thus. \\v concur 
with Leonard (1959) and flnbricht (19S5) that tins taxon 
should be regarded as a sxnionxni ol G. procera . How- 
ever, the figured AXSP specimen ol G p. mcchn\&\ from 
KogeTs, \rkansas i Pilsbrx 194S, fig, 193: 1-5' eonforms 
in all rexspe^ets to Gastrocopta rogmensis. Phe reasons 
lor the oxen'looking ol the' mn(]iieness ol this specimen 
by Pilsbrv are 1 likelx 1 two-fold: first, the speeimem fell 
within his cemeept ol G. p mcchingi as it has a xen 
preimnineed separation between the angulo-parietal 
Iobexs. Second, as ne> other G. rogersmsis specimens exist 
in the \NSP collections, there was onlx limiteal oppor- 
tunity for him te> eibserve the other consistent dilleremces 
that exist l>e*twe*en it and G. procera. 

Be'eanse 1 ol this confusion, Gastrocopta rogersensis has 
remainexl undeseribed e\*en thongli specimens haxe like- 
K existed in collections for oxer 60 ve*ars. Baker (1939) 
redenvd t e > Gastrocopta procera mcchiugi Irom Illinois, 
xxithin the 1 known range e>! G rogrr.srn.v/'.v His drawings 
ol this taxon appear similar to G. rogersensis . but are too 
crude lor clrfmitixc 1 confirmation. Hutchison (I9S9) list- 
exl G p. mcclmigi Irom Fountain Bin f 1 in Jackson Coun- 
tx Illinois, apprexxi match 35 km to the* SE ol the 1 south- 
<*rn-most knowai Illinois G rogersensis population. Even 
though we haxe 1 not 1 > 1*011 able te> examine tlicxse speei- 
uiei is, the 1 re’portee! location anel habitat make it liked v 
that tlu'se al.se) re*pres<*nl G rogersensis. TI le d c r (1997) 
encountered ( l ro^n:sen.sis in Ins survex ol xx'esteru W is- 
consin bedrock glade lane! snail faunas, but identified all 
individuals as G pntccra. 

Preferred habitats: \ 1 1 known populations ol Gastw- 

copta ro^ersf'ii.sis are limited to xerie or drx-mesic cal - 
careous re )ck outcrops. O/ark and sontlieu'n Illinois pop- 
ulatious xxere encountere'd on xx'ooded elills or elill 
crexsls, as at the 1 txpe 1 location. Tin* Paleo/oic Plate j au 
j)opnlatiems are restrict eel to bedrock glade x (see* TheleT, 
1997 for image's of the 1 Braelx Bhifl site 1 ). In these 1 hab- 
itats, i 1 1 < 1 i x 'iduals are* limited to eirganic accumulations in 
xerie, sparsclx 1 xvgetatcel microsites, xx'here short -stilt li- 
re ‘e 1 grassex anel forbs such as Age wens cuspidata (Pnrsli. 
Baf., \ndropogon s coparius Michx., Atlenicsia candata 
Michx., Carex alnlita BiVku., Carex richardsonii B.Br. 
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Cdstillcja sessiliflord Pursh. Muhlcnhcrgia cnsphlata 
(Nutt.) Rvdb.. and Viola pcdata I,, occur. 

CONSERVATION RECOMMI XDATIOXS 

Because of its limited ge< graphic range and habitat spec- 
ificity, Gdstroropta rogcrst'iisis should be considered ol 
conservation importance. Even within its distributional 
centers, populations are sporadic and tend to Ik* limited 
to high-qualitv sites. Ironically, a lnrther concern lor its 
continued su nival is the occurrence ol manv populations 
(including the tvpe and most ol the W isconsin stations) 
within managed nature resenes. Prairie and bedrock 
glade habitats throughout the midwest USA are gener- 
allv subjected to intense fire management, as it has been 
believed that reintroduction ol fire will increase tin* vigor 
and di\ersit\' of the 1 grassland biota (e.g. Curtis, 1959: 
Pauly. 1935). Because ol this. Theler (1997) staled that 
fire management is essential to maintain the habitats 
used bv G rogerscusis in W isconsin. However, fin* is 
known to be deleterious to many native prairie plan! 
(Hill and Platt, 1975) and arthropod (Swengel 199b; 
Harper et. al, 2000) species. Such negative impacts likely 
also exist for C. rogersensis. as individuals reside in 
thatch and organic dufi layers that are removed through 
repeated fire episodes. As recovery of these lavers takes 
over a dozen years in xeric grasslands (Gibson and ilul- 
bert, 1987), the Irequent use of fire management (<10 
year return intervals) may limit the amount ol appro- 
priate habitat and significantly reduce the size of O m- 
gersensis populations. Suggestitms of this can be seen in 
Theler (1997), as the most frequently burned sites (e.g. 
Rush Creek) also have the smallest G. rogersensis and 
G proccrd populations. The number of recovered shells 
per unit volume ol soil litter in these managed Wisconsin 
sites is 2-3 times smaller than that observed in nearby 
nnbumed Iowa sites (e.g. Maquoketa South and Roo- 
sevelt Road). Such trends should not be surprising, as 
land snails are highly sensitive to fire t Frest and Johan- 
nes, 1995). We have observed 50% reductions in rich- 
ness and order-ol-maguitnde reductions in abundance ol 
land snails between adjacent un managed and fire-man- 
aged grasslands in northwestern Minnesota (author's un- 
published data). T lms, overuse of fire management by 
conservation groups mav pose as great of a threat to the 
survival ol G. rogersensis as habitat loss. 
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Book Review' 


Catalogue and Bibliography of the Marine 
Shell-bearing Mollusea oj Japan. Type 
Figures . 

Slinn'ii'lu 1 1 in o, Paul Cal Ion ion, and Yo.shihiro Goto. 
2001. 1 lie Scientific Publications, Osaka, 20S pp. 
$325.00. 

This important work is now complete with the pub- 
lication of the volume of figures. The text volume was 
reviewed in these paces Petit, 19991 shortlv after its 
publication. The book is unique in that all figured spec- 
imens are name-bearing tvpes. As the authors state* in 
the introduction, it became evident during the produc- 
tion of the text volume that the identity of mam specie's 
was uncertain. As onlv t\pe specimens are figured, read- 
ers mav be assured that the figures match the names. 

\lmost 2000 type specimens are figured in color. Laeh 
page of figures comprises 10 excellent, informative illus- 
trations. The arrangement of this data is, of course, ex- 
plained in tlie introduction that should be read before 
the book is used. Data is arranged in five areas, the most 
important being the cut it number that corresponds to 
the species number in the text volume. The suffix “s" on 
a number indicates that the name ol the t\pe figured is 
treated as a junior svnonvm in the text volume. As an 
example, there is a figure of tin holotvpe of /a fra nii- 
trifonnis \ Adams, 1 $00, and also three figures ol type 
species ol noinina that appear in most literature as svn- 
omms of /. niUnfonuis Z. zonal a (Could. ISOOt, Z. ral- 
idirosla llabe, 1900 and Z. suhiilrca 1 . Smith, 
1 $79 When viewed together it is clear that all lour are 
not nonspecific. On the other hand, the figures ol Bnr- 
rinnm midori llabe and Ito, 1905. and B ocdcmaluni 
Dali. 1907, ippear to represent the same species. There 
are numerous examples to be lound of both cases. This 
book dramaticalb illustrates the importance ol having 
figures of tvpe specimens. 

The second bit of data is a scale bar used for speci- 
mens under 10 mm. and the third is a measurement in 
millimeters for larger specimens. Of little interest to the 
casual user is the fourth bit ol information that is an 


indication used if the figure is a composite image. A 
composite image mav be used lor a shell whose shape 
precludes bringing the entire specimen into good locus 
at once, in which case two photographs are taken and 
combined. 

The final bit of data is termed the “main data box” 
and contains the specific name and generic placement 
used in the text volume; the author and date of publi- 
cation: tvpe status; museum name and registration num- 
ber. The rules for designation of tvpe specimens have 
alvvavs been somewhat confusing and were recentlv 
made even more so by changes in the fourth edition of 
the ICZN The authors list the various kinds ol types 
recognized, the acronyms for which are used in the 
“main data box,” and giv e a description of each. 

The onlv negative aspect of this production is the fact 
that onlv some of the taxa listed in the text volume are 
represented hv figures of tvpe specimens. As explained 
bv tin" authors, prioritv was given to species originally 
described from Japan as their limited resources preclud- 
ed inclusion of all species. Many well-known Japanese 
species originally described from elsewhere bv the ear- 
lier authors (Linnaeus, Cinelin, Lamarck, and others 
are therefore absent. 

\u appendix lists additional species names lor the 
Catalogue, errata for the Catalogue listings, errata and 
additions to the bibliography, and additional and emend- 
ed Japanese names. "There is a complete index. As with 
the first volume, this book ol figures is superbly pro- 
duced. It is A4 m si/o, the text printed on cream stock 
paper and the plates on heavx glossy stock, and bound 
m Damascene cloth with a gold-stamped leatherette 
spine. As is standard in Japan it comes in a slipcase. 
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